We show that it is possible to construct a supersymmetric mechanics with four supercharges possessing not conformally flat target space. A general idea of constructing such models is presented. A particular case with Eguchi-Hanson target space is investigated in detail: we present the standard and quotient approaches to get the Eguchi-Hanson model, demonstrate their equivalence, give a full set of nonlinear constraints, study their properties and give an explicit expression for the target space metric.
Introduction
In many studies of N = 4 supersymmetric mechanics (SM) (see e.g. [1] [2] [3] [4] ) actions invariant under extended supersymmetries have been constructed in terms of components or in terms of N = 1 superfields. The requirement of invariance with respect to additional supersymmetries (non-manifest ones) puts some restrictions on the relevant target geometries. For a long time it has been almost evident that such an approach gives the most general types of N = 4, d = 1 supersymmetric sigma models, at least for the N = 4 hypermultiplet. The main argument for such a statement is the property of N = 4, d = 1 hypermultiplet, which contains no auxiliary fields. Therefore, the formulation in terms of unconstrained superfields, being constructed, should reproduce the same component actions and it seems that there is no place for novel features. Of course, it is quite desirable to have a formulation of a SM in an appropriate superspace, where all its supersymmetries are manifest and off-shell. Such formulations have been pioneered in [5] [6] [7] [8] and further elaborated in, e.g., [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The actions have been constructed in the standard type of N = 4, d = 1 superspaces as well as in N = 4, d = 1 harmonic superspaces. But in all cases the models reveal the same structure of their bosonic target spacesconformal flatness (with some additional restrictions).
Being quite general, these results keep opened only one way out of the conformally flat type metrics of the target spaces of N = 4 SM -to use nonlinear Č . Burdík, S. Krivonos, and A. Shcherbakov 
where the dimensionless quantity λ ++ is given by
in terms of the real isovector coupling constant λ ij . The equation of motion that follows from (1) is
Another important condition is the analyticity of the superfield ω:
Now we transfer the constraints (3) and (4) into N = 4, d = 1 harmonic superspace:
